A patient with alpha-haemolytic streptococcus endocarditis on a ventricular septal defect is described. The disease spread to involve both tricuspid and pulmonary valves which were largely destroyed. The patient developed severe right heart failure with pronounced rise in right atrial pressure. This led to right-to-left shunting through the foramen ovale with systemic embolization. She was successfully treated by operative closure of the defects and double right-sided valve replacement. Initial investigations showed her to have a microangiopathic haemolytic anaemia. (Haemoglobin 6-0 g/100 ml, platelets 70 000/mm3, reticulocytes 7 per cent. Fibrinogen 80 mg/100 ml fibrin degradation products 40 jig/ml. Erythrocyte sedimentation rate 136 mm/hr. Blood urea 25-1 mmol/l.) Intravenous mannitol was added to her treatment because the deterioration in renal function was thought to be the result of coagulation in small vessels. Serum complement was persistently low with increasedurinary red cell excretion. Five ofthe blood cultures grew Streptococcus mitior (an alpha-haemolytic oral commensal). The organism was fully sensitive to penicillin and the streptomycin was stopped. Adequate blood levels ofpenicillin were achieved for 6 weeks. On this regimen the patient improved and her renal function and blood picture returned to normal. Six carious teeth were initially extracted and subsequently a full dental clearance was undertaken. Five days after admission she developed 323 group.bmj.com on June 3, 2017 -Published by http://heart.bmj.com/ Downloaded from
Discussion
Right-sided endocarditis is rare in the absence of predisposing factors. The most common of these are chronic heroin addiction and congenital heart disease (Roberts and Buchbinder, 1972) . The organism is frequently a staphylococcus and the clinical course is dominated by septic pulmonary infarction and septicaemia. Right heart failure, cardiac murmurs, clubbing, and systemic emboli are seldom prominent though evidence of nephritis is frequent (Bain et al., 1958) . The tricuspid valve is usually involved though occasionally the pulmonary valve is affected as well, or in isolation.
It is well known that isolated tricuspid regurgitation can be tolerated very well if there is no pulmonary hypertension. Patients with traumatic tricuspid regurgitation have survived for many years (Marvin, Schrank, and Nolan, 1973) Right-sided endocarditis removal of the tricuspid valve without replacement has been recommended as a life-saving measure in endocarditis associated with heroin addiction (Arbulu, Thoms, and Wilson, 1972) . A recent survey, however, showed that 3 patients out of 10 who had this procedure developed right heart failure and it was not possible to identify those at risk from preoperative data (Robin et al., 1975) . Isolated pulmonary regurgitation may also be tolerated well and is compatible with many years of freedom from symptoms (Holmes, Fowler, and Kaplan, 1968; Olesen and Fabricius, 1956 ). Experiments in dogs support this though the survival of dogs with excised pulmonary valves is very much reduced if there is an associated ventricular septal defect or right ventriculotomy (Ellison et al., 1970) . It seems, therefore, that regurgitation or complete absence of either rightsided valve can be well tolerated, but under such circumstances the ventricle is handicapped and little able to cope with further insults. In our case double valve disease constituted such an insult.
The late development of clubbing in our patient was of interest since it coincided with the onset of central cyanosis. The absence of fever, negative blood cultures, and falling erythrocyte sedimentation rate at this time suggested that the clubbing was more likely to be the result of the development of cyanotic heart disease than of persisting infection.
Sporadic reports of right-sided endocarditis on both valves, with a ventricular septal defect, occur in post-mortem series (Boldero and Bedford, 1924) . Some haemodynamic data are available on mixed right-sided endocarditis in heroin addicts. Massumi, Just, and Tawakkol (1967) report two such cases, one of whom was living after two years with apparently severe regurgitation of both valves. Surgical intervention has been described in isolated tricuspid endocarditis with a ventricular septal defect (Jimenez-Martinez, Lopez-Cuellar, and QuiofionesMorales, 1971 ). To our knowledge there has been no report of a ventricular septal defect with rightsided endocarditis on both valves treated by total surgical correction. In studies of necropsy material it was shown that right-sided endocarditis seldom spreads to involve the valve ring and the authors concluded that good results could be expected from operation (Roberts and Buchbinder, 1972) . Our case is certainly in accord with this conclusion. 
